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Abstract: The effects of different treatment conditions on oil quality were studied by using acid value (AV), peroxide value (POV), fatty
acid composition and rheological properties. Under different treatment conditions, both AV and POV showed an increasing trend with time. The
AV and POV of the high temperature cooking group and the light storage group above 200 ‘C were higher than those of the microwave
treatment group and the high temperature storage group, respectively. With the increase of cooking temperature and illumination, the AV and
POV increased rapidly, and their highest values were reached under the processing conditions, 1.17 mg/g and 22.75 mmol/kg, respectively;
treatment time and treatment temperature, heat treatment method and light had an effect on fatty acid content, and the change trend was not
nearly the same. Long-term treatment at high temperature reduced the content of oleic acid and linoleic acid. After treatment at 300 C for 20
min, the content of oleic acid and linoleic acid decreased from 38.94% and 31.46% to 37.76% and 30.53%, respectively, while the content of
linolenic acid increased from 0.26% to 0.28%, and the content of EPA and DHA polyunsaturated fatty acids also increased. For the long-term
storage under high temperature and light conditions, the above unsaturated fatty acid content was reduced; the rheological properties of the oil
after different conditions were not changed with the change of shear force for the high temperature cooking group and the microwave group
above 200 ‘C. The viscosity of fat increased with the increase of treatment time, and then decreased. The viscosity of the oil in the storage group
increased with the treatment time.
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Table 1 Types, names, and numbers of fatty acids in the samples examined
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Table 2 Percentage of each fatty acid in the sample tested / %

) P8 W BR B A %
i; . 100 C 200 C 300 C
5 min 10 min 15 min 20 min 5 min 10 min 15 min 20 min 5 min 10 min 15 min 20 min
A 0.26+0.00 0.25+0.00 0.25£0.00 0240007  023£0.00”  023+0.00"  026£0.00  0.24+0.00"  0.25+0.00 0.25+0.00 0.25£0.00  0.24+0.00”  0.23£0.00"
B 0.04+0.00 0.04+0.00 0.04+0.00 0.04£0.00  0.05£0.00°  0.04£0.00  0.05£0.00°  0.05£0.00°  0.05£0.00°  0.05£0.00°  0.04+0.00 0.04£0.00 0.04+0.00
C 0.04£0.00  0.04+0.00  0.05:0.00°  0.04£0.00  0.04+0.00  0.040£0.00  0.04+0.00 0.04£0.00  0.04£0.00  0.04£0.00  0.04+0.00 0.04£0.00  0.04+0.00
D 1449+0.00 1490£0.007  14.90£0.00  14.90£0.00” 14.91£0.00" 14.90£0.00” 14.90£0.00" 14.91£0.00" 14.91:0.00" 14.90£0.00” 14.90+0.00" 14.91£0.00”  14.98+0.00
E 0.16£0.00  0.17+0.00"  0.15£0.00”  0.17£0.00"  0.15£0.00"  0.15£0.00"  0.26£0.00"  0.16£0.00 0.16£0.00  0.15£0.00"  0.16£0.00 0.16£0.00  0.15£0.00"
F  11.83+001  11.67+0.11  11.8120.08  11.91£0.05  11.83£0.02  11.92+0.01  11.93£0.05  12.08£0.07  11.95£0.02  11.95:0.02  11.87+0.00  11.88+0.01  12.02+0.11
G 0.03£0.00  0.03:0.00  0.03+0.00 0.03£0.00  029+0.00  0.03x0.00  0.03£0.00  0.03£0.00  0.03£0.00  0.03£0.00  0.03+0.00 0.03£0.00  0.03+0.00
H 3894000 3846£0.007 3843+0.007 38.19£0.007 38.08+0.00" 38.94+0.00  3893x0.00" 38.76+0.00" 38.67+0.00”  38.94£0.00  38.92+0.00° 37.92+0.00" 37.76+0.00"
I 31.46£0.00  31.450.00” 31.45+0.00” 31.45+0.00" 31.4440.00” 31.45+0.00” 31.44+0.00" 31.43£0.00" 31.43+0.00" 31.46+0.00 31.44+0.00” 31.41£0.00” 30.53+0.50"
J 0.26+0.00 0.26:0.00 0.26:0.00 0.26+0.00 026£0.00  027+0.00"  0.26+£0.00 0.26:0.00 0.26+0.00 0.26£0.00  0.25£0.00°  0.25£0.00°  0.28+0.00"
K 1.32+0.00 1.30+0.02 1.35£0.00  1.36£0.01"  1.32+0.00 133£0.01 13630007  1.39£0.00"  136£0.007  1.36+0.007  1.35+0.00 1.3420.01 1.33+0.01
L 0.19+0.01 0.1740.00  0.16£0.00°  0.1740.00  0.16+0.00°  0.1740.00  0.15£0.01° ~ 0.18£0.00  0.16£0.00°  0.17£0.00  0.16+0.00°  0.17+0.00 0.18+0.00
M 0.05+0.00 0.05+0.00 0.06£0.00  0.03x0.00”  0.03£0.00”  0.03£0.00"  0.04£0.00  0.03£0.00”  0.06£0.00"  0.05£0.00 0.04+0.00 0.05£0.00  0.13£0.017
N 0.63£0.00  0.71£0.01™  0.63£0.00  0.57+0.00™  0.60£0.00"  0.59+0.00”  0.60£0.00”  0.63£0.00  0.66£0.01"  0.62£0.00  0.65£0.00°  0.67£0.01"  0.74£0.01"
0 0.31£0.00  029+0.00"  0.32£0.00  0.30£0.00°  0.35£0.00" = 0.32+0.00 ~ 029+£0.00"  033£0.00”  034+0.00”  031£0.00  0.34+0.00” 0324000  0.37+0.00”
. RERTBR B 585 /%
fé o 45 ClaB A BRI
5 min 10 min 15 min 20 min 14d 28d 42d 14d 28d 42d

A 0230007  0.23£0.00  0.26+0.007  0.23£0.00" 0.25£0.00  0.18£0.00"  0.21£0.00” 0.24£0.00"  0.17£0.00”  0.20£0.00”
B 0.04+0.00 0.04£0.00  0.05£0.00"  0.04+0.00 0.04+0.00 0.04£0.00  0.03+0.00" 0.04£0.00  0.03£0.00°  0.03+0.00"
C 0.04+0.00 0.04+0.00  0.040£0.00  0.04+0.00 0.04£0.00  0.03£0.00°  0.03+0.00" 0.04+0.00  0.03£0.00°  0.03+0.00"
D 14.90£0.00” 14.90£0.007 14.91+0.00"  14.92+0.00" 14.89+0.00”  14.89+0.00"  14.93+0.00" 14.90+0.00™  14.93+0.00”  14.96+0.00"
E 0.16£0.00  0.15£0.00"  0.16£0.00 0.16+0.00 0.16:0.00 0.16£0.00  0.14+0.00” 0.16£0.00  0.15£0.00"  0.68+0.55"
F 11.84£0.03  11.90+0.13  11.90£0.07  11.93+0.07 11.81£0.00  11.70+0.03"  11.57+£0.00" 11.83£0.00  11.42£0.00”  10.65+0.06"
G 0.03£0.00  0.03:0.00  0.03x0.00  0.03+0.00 0.03£0.00  0.03%0.00 0.03£0.00 0.03£0.00  0.03%0.00 0.03£0.00
H 3894000  38.94£0.00  38.90£0.00" 38.84+0.00" 38.91+0.00" 38.76+0.00"  38.66+0.00"" 38.93+0.00  38.87+0.00  38.60+0.00"
I 31.46£0.00  31.46£0.00  31.45:0.00°  31.45+0.00" 31.46+0.00  31.45+0.00" 31.41+0.00" 31.45+0.00" 31.42+0.00” 31.31+0.00"

HTR
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LR
J 0.27£0.00°  0.30£0.00”  0.53£0.00"  0.70+0.00” 0.26£0.00  0.29+£0.00"  0.23£0.00” 0.27+0.00°  0.29+0.00”  0.16+0.00™
K 1.35+0.00" 1.32+0.00 1.31+0.01 1.29+0.01 1.32+0.00 1.31£0.00  1.30£0.00" 1.31£0.00  1.29+0.00°  1.18+0.017
L 0.17£0.00  0.16£0.00°  0.18+0.00  0.17+0.00 0.19+0.00  0.18+0.00  0.18+0.00 0.19£0.00  0.180.00  0.16+0.00"
M 0.08+0.00"  0.06+0.00 0.06£0.00  0.03+0.00” 0.05£0.00  023+0.19”  0.04+0.00 0.04+0.00 0.04+0.00 0.04+0.00
N 0.63£0.00  0.65£0.00°  0.66:0.00"  0.64:0.00 0.63£0.00  0.59£0.00”  0.64+0.00 0.63£0.00  0.60£0.00”  0.50£0.00”
O 034x0.00"  033£0.00"  033£0.00"  0.33+0.00” 0.30£0.00°  0.29+0.00”  0.27+0.00™ 0.30£0.00°  0.27+0.00”  0.24+0.00™
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Fig.10 Change of grease viscosity with heating time
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